two-year time series of sediment trap observations of particulate organic carbon flux to 3,000 m depth, measured directly in two locations: the dust-rich central North Atlantic gyre and the dust-poor South Atlantic gyre. We find that carbon fluxes are twice as high and a higher proportion of primary production is exported to depth in the dust-rich North Atlantic gyre. Low stable nitrogen isotope ratios suggest that high fluxes result from the stimulation of nitrogen fixation and productivity following the deposition of dust-borne nutrients. Sediment traps in the northern gyre also collected intact colonies of nitrogen-fixing Trichodesmium species. Whereas ballast in the southern gyre is predominantly biogenic, dust-derived mineral particles constitute the dominant ballast element during the enhanced carbon fluxes in the northern gyre. We conclude that dust deposition increases carbon sequestration in the North Atlantic gyre through the fertilization of the nitrogen-fixing community in surface waters and mineral ballasting of sinking particles.
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In contrast to NOG, sinking particles from the dust-poor SOG The dust-derived nitrogen endmember was assigned δ .
13
We, however, acknowledge a significant uncertainty of these results is not always lost in the surface waters as previously assumed 39, 40 , 32 but can leave the euphotic zone and contribute to POC export.
33
It is possible that the 'tufts' reached the abyssal depth at NOG in lithogenic material during late summer at NOG (Fig. 3a) .
48
Ballasting e ect of dust 49 Higher dust input significantly altered the composition of particles 50 at NOG compared to SOG (Fig. 2e) . Dust-derived lithogenic ma-51 terial was the second largest contributor (34.3 ± 11.6%) to the total 52 mass at NOG after calcite, whereas at SOG this value was 4.7 ± 2.3%, the increased POC flux and following high dust input (Fig. 3a) .
59
Assuming that this temporal coherence was not accidental, we in- material is yet to be shown in the field. ballasting ability of lithogenic particles at NOG appears to be 18 confined to the summer-autumn period (Fig. 3a) and was compared to long-term measurements of aerosol concentration. Dust 75 deposition flux was modelled in four bins with the size distribution range of 76 0.1-0.5, 0.5-1.0, 1.0-2.5 and 2.5-10 µm. 
